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1 [£392]

1) BEERRERE (myelodysplastic syndrome : MDS) (55 1)

MDS (&/NEE IR OF) 5~10% 2 15D,  HARIZ B 2 FEIE B AE ] 50~100 67 %
S ENGY, WA SNT, LA S BHEM F CAEmECRIET 575, FIk
DL FETHMIERICRE 2ENZROTE LT, FREIZ 6~10RTH %,

ANROIFEREEN % MED v MDS (&, OFMBAMTIEZ RO MEIED % K¢ 2
XL, OEHPLIELIRIER 2 BT 5, ORBEALR/MIC ST & OFIRINE
FERWS 2 TIE R, REOHEEA LY, WHO 55 4 B T/REA IS I ER A
(refractory cytopenia of childhood : RCC) &\ ¥ @i AsiEE Sh-?, RCC D%
CIRIEFBEITH 5%, BRIRE L LTIE -7 OBENE V. —7 XA ZISRET %
KLRTL, +8RIEFHAIIIINEE Lfn%E L 2%,

—J, FERIME LD MDS DT, WHO 8 ClE, KMk 2% DL 1 20% &
5 2 WX E B 3EER 5% DL 1 20% K5 O3FEEROIE A 515 b D% refractory ane-
mia with excess of blasts (RAEB) &8L, &5 ITEHEHIFIRDY 5% Lh L 10 % A
Db D% RAEB-1, 10%Mh L 20% Kiiid b D% RAEB-2 £ IX70 L T\ 5. KiILH %
WIZE R IEERAT 20% DL E 30% KD b Dix, FAB 4 Tid RAEB in Transformar-
tion (RAEBT) &4 SN Twiz2%, WHO HHICB W TIZEME MO (acute
myeloid leukemia : AML) & LCT#bhTwb,

=1 /NEMDS/MPD D758
I EHEEEIERERE (MDS), & fidm sl (MPD)
FHAEVE S S HLERE R (JMML)
PPk B ERYE AR (CMML)
BCR-ABL B8 814 (% (Ph-CML)
0 Down REAFHFEBE 8 i 5 i
— PR R A (TAM)
Down JiE f: BE 845 4 1055
M FEEIEEGERERE (MDS)
refractory cytopenia of childhood (RCC)
CRIIMZFER<2%, HHEHFER<5%)
refractory anemia with excess blasts (RAEB)
(CRMIM3EER 2~19%, B BE3EER 5~19%)
RAEB in transformation (RAEBT)
CRAg I, 2 Bk 20~29% )
¥ RREICE D B DT OBIEIZ O W TR T b
ALZEREL D B VISR RO PRI & 72 ?
C FERBREEIMOBICK X 72h?
SEARME B A RIS L Ol & 724 ?
ik 1 & %)
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2) EEMEBHERMAM (juvenile myelomonocytic leukemia : JMML)
(F2)Y

JMML LS55 2 Zaetk migiifa o 7 o — > 5 <, MDS & 181k i
¥% 9 (myeloproliferative disease : MPD) R i D4 % -2 82, /NEHMIFE DK
3% % DB LN, HARTIZERMK 20 PIAFIET 2 LN SN D BRIREERO T
fiiiE 1.8 T, BROFIEMEII LD 2 5L L Th B,

JMML & HBORE L RT 7 4 v AW B R Noonan JiE 5 #E 45 O 56 KRR BT A DE
L7ZEBICIEEREMRT 22 b H 25O THEERENT 2 LEND S, TE, JMML
DIFREMYI D HE A, D FEFE AW S 22 7% o 720 JMML HE# D 30~40% 12 B\ T
PTPNI11I #{5T ORI ZEREDS, 20~30% 125\ T RAS #Ein T ORI ZE R A, 10~
15% 2BV T NFI Bin T OB ED, £ L T10~15% 28T CBL #{nF D
ARHERIA LN, T2 AbELEERD 0% H T ) THIETERIFE S
Nb, INSOBIRTFRETFHREOMBELRENTE 7,

3) Down FEIRBEDINBICH SN MDS &E—BEEBREEIEIEL (transient
abnormal myelopoiesis : TAM)

Down FEERED/NEIX, FE Down JE & B L C 5% T TOMMICAIMAEICHERT %
il 23 7% 50 B i Vo Down JEBERE G PF S 2 AML 3@ %, Sk B A% SE BR1E B i
(acute megakaryoblastic leukemia : AMKL) T& v, #HAERBILIEIZ Down fEMEREIZ
G2 BMAMBED 5 H 50% % 158 5. Down FEBEREICEPET 5 MDS & AML & D
B AW A AR TR0 LT, MEZXH L TEWT 22 L I3EZOTFRB LG
WAAOHWICHEEL LTS RV, 2D, 20084 O WHO 58 T3l # %
“myeloid leukemia of DS” & LT, —#E L THF-o> T3,

TAM (E# AR RN — B\ PR IR AR S ER SRR I 1233 2 3B Th 5. 12ITT
T OJEBIT Down FEBEREDEHEB & O GATAI #IEZTOERMPFEESNTHE Y,

F2 JMML thETE2 a4

97 SIS (R &SI

5 TR

aFEMENRE E RGE,
Dro) 528 HUE &3

(4 HHFXTRHE) 1HEHDNE I W) - L ARDBID
DWV|EI)IVI—THE NO}:
SRS LR > 1,000/ 1L, PTPNII, KRAS, NRAS ® v 4 77 &S DYt

BRSPS

RS

AR - 53R <20%

ARERLMENE SE 18 (NF1) o g
W, * 7213 NFI O 454
P

AEWGTHIIE L 72 HbF o84

it

CBL OEFEME AR & AT 1
ECSCHRRIEES

KA LT O HEER R TSR R
Hi

Ph 4t fk 3 & 8 BCR-ABL 154
W% G e

aJu=—7 vk TOHEK
5l % 7213 GM-CSF &gt

(SCHk 4) & 0 &%)

S e H
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Sk

TAMBHEICEBR LTV A LEZLNTWD, [HE, HEHEBFEREEBILEOATERIIAR
WCHEL, PREFTHDEEZZLNTOWAY, TE, BEEEDZDICRIEET 5
JEBIAS— AT 5 S EAME SN TWE0, BIE, JEK, FilmEkEEmE (100,000/
uL Db, W, ERERICE S A EASR IR IS A0 LT
BHETLLTHSENTVSY,

1
2)
3)
4)
5)
6)
7)
8)
9)

10)

Hasle H, Niemeyer CM, Chessells JM, et al. A pediatric approach to the WHO classification of
myelodysplastic and myeloproliferative diseases. Leukemia 2003 ; 17 : 277-82.

Baumann I, Niemeyer CM, Bennett JM, et al. Childhood myelodysplastic syndrome. WHO Classi-
fication of Tumours of Haematopoietic and Lymphoid Tissues, 4th ed, WHO, pp104-7, 2008.
Kardos G, Baumann I, Passmore S], et al. Refractory anemia in childhood : a retrospective analy-
sis of 67 patients with particular reference to monosomy 7. Blood 2003 ; 102 : 1997-2003.

Locatelli F, Niemeyer CM. How I treat juvenile myelomonocytic leukemia. Blood 2015 ; 125 :
1083-90.

Swerdlow SH, Campo E, Harris NL, at al. WHO Classification of Tumours of Haematopoietic and
Lymphoid Tissues, 4th ed, WHO, 2008.

Mundschau G, Gurbuxani S, Gamis AS, et al. Mutagenesis of GATAI is an initiating event in
Down syndrome leukemogenesis. Blood 2003 ; 101 : 4298-300.

Rainis L, Bercovich D, Strehl S, et al. Mutations in exon 2 of GATAI are early events in mega-
karyocytic malignancies associated with trisomy 21. Blood 2003 ; 102 : 981-6.

Hitzler JK, Cheung J, Li Y, et al. GATA]1 mutations in transient leukemia and acute megakaryo-
blastic leukemia of Down syndrome. Blood 2003 ; 101 : 4301-4.

Xu G, Nagano M, Kanezaki R, et al. Frequent mutations in the GATA-1 gene in the transient
myeloproliferative disorder of Down syndrome. Blood 2003 ; 102 : 2960-8.

Klusmann JH, Creutzig U, Zimmermann M, et al. Treatment and prognostic impact of transient
leukemia in neonates with Down syndrome. Blood 2008 ; 111 : 2991-8.
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7Y AN gIAFIY

Q1 |
- ZFERIEINZFEDIELVINE MDS DOZ#ER;aEE(Eah

ZFpkiEZ D E VR MDS (WHO 94$8ICH(F% RCC) DBBIEZ#HTh b, MmEREL
DIEEPRAEZDEEICL U THSERET Do
WiftRIL— R (HEEE - IETVAUAN)D) : 2B

RERI

TP ERIRANC X 2 F8 B E 72 3R IMARATF A3 2 AE BT IEFR OIS 25D V), 3 A A2 Al
(stem cell transplantation : SCT) OARINEEE SO NLERETH 5. FFICTFHAR
BBl (=7 723 BRI E) 243 28RN LT, millAs#E47 3 20512 SCT
A7) ZEAHER S NY, HLA @A K- =25 5 e Wi &R K — ok
REITH o WIALERHHEEOBRE Hig L CTHMIEMEN AL (reduced-intensity
stem cell transplantation : RIST) d#HALNTHEY, EHEBRCRERGHEZ 235
INERISVELERK A (refractory cytopenia of childhood : RCC) 1238\ Tl & HiffkiE
MR & [ S D EHBTEAR O N TV 525, 74 IV AFEHALE EERENHETDH
52,

HLA EEFE N =25 e wiha, PRARBMZA L T udhilsm
fusegra 7y vy 2 a AR Y& PO GET#RESRA SN S, ZHICE D
40% D HEB T AT L OSGES AT E 205, MBS HIE % LI X o THR#EMIZ
SCT 479 Bl A7 { v 39,

RCC O#MIZZHKTH ), RUNICD) ZE LIREBZHMER T 2EMADHHINS
DD, RIS X B FEBRWMIMIKAED R, PRARBRZA S VWA, 6
A A L CHEICHRBE T2 L DRSNS,

PubMed T 20144£ 3 H 31 HE TOLHMICEA L CUTOE B Y MEREITV, HEE BbN b k% T
HL7z.
1. MDS AND children 1,290 f4
2. JMML 296
3. Down syndrome AND MDS 140

SR

1) Kardos G, Baumann I, Passmore SJ, et al. Refractory anemia in childhood : a retrospective analy-
sis of 67 patients with particular reference to monosomy 7. Blood 2003 ; 102 : 1997-2003.

2) Strahm B, Locatelli F, Bader P, et al. Reduced intensity conditioning in unrelated donor trans-
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plantation for refractory cytopenia in childhood. Bone Marrow Transplant 2007 ; 40 : 329-33.

3) Yoshimi A, Baumann I, Fithrer M, et al. Imunosuppressive therapy with anti-thymocyte globulin
and cyclosporine A in selected children with hypoplastic refractory cytopenia. Haematologica
2007 ; 92 : 397-400.

4) Hasegawa D, Manabe A, Yagasaki H, et al. Treatment of children with refractory anemia : the
Japanese Childhood MDS Study Group Trial (MDS99). Pediatr Blood Cancer 2009 ; 53 : 1011-5.
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cQ2
INBD RAEB BX&U RAEBT DEAER B @H

BREARTEE LT AMLARVETS.
WiEES LU— K (38 - TEFYRUANIL) : 2B

BfggaEs U CRESMmimaziE (stem cell transplantation : SCT) hEEEN.
WHEEIT — R (HEE - TESVAUNRN) : 2B

S e H

RAEB (refractory anemia with excess of blasts) &ZWrL7-3&1%, 9 2B
BB AT, WHOBITOHEL 2D %, 3K, RAEB B XU RAEBT (RAEB
in transformation) (2 AML B bk %2479 2 &1L, FHMIHIEBIET 5720, f&
D W EEZ SN TED, RN AML Bl L35 2 17 2 1394 RS
ASNDBIEBID IS WS EDPRAB L OMBIZBVTRINTWEL Y, BRIZE
5 %o IEBNIH LTI R o A SCT 2SI IC % 5o EIRICE - ZIEBNIHT LT
b FFESCT »47bh b 2 e h% w2 Y, HARIZBWTRAEB B XU RAEBT 23 L T
AML Bl OALF 3 & 475 72 & 2 5 80% O E iRl A AR SNz, ZD%IC[FESCT
%479 2 & T50% DA ESR (disease free survival : DFS) #3565 Tw3?, 1k
PO ATEMPEREIN T2 MEDH 225, MEESCT 21TbAb> 1250
AAFFIL 30% LT TH A%, [l SCT ORITLE L ¥ 2 »1iE, AMLIZx$ % SCT TH
WHNDLI AV EFE—DLDOPHVENE, T—10 v 305 0HETIE, RAEBSB
L O'RAEBT (Zxt3 % [lff SCT @ DFS 13Mi#& & & 12#9 60% Tdd - 7225, SCT HafTHif
WAL R AT S ofFREdRsharo72Y B, t(821), t(1517), inv(16)
% &, AML IZHH OFREARRE %A T 2EH1E MDS TldZe { AML & L TH) &

ThHbo
I EN - -
PubMed T 20144£ 3 H 31 HE CTOXHMICEA L CUT O E B Y MEREITV, HEE BbN D k% T
ML7z.
1. MDS AND children 1,290 #4
2. JMML 296
3. Down syndrome AND MDS 140 #
ik

1) Webb DK, Passmore SJ, Hann IM, et al. Results of treatment of children with refractory anaemia
with excess blasts (RAEB) and RAEB in transformation (RAEBt) in Great Britain 1990-99. Br ]
Haematol 2002 ; 117 : 33-9.
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2) Kikuchi A, Hasegawa D, Ohtsuka Y, et al. Outcome of children with refractory anaemia with ex-
cess of blast (RAEB) and RAEB in transformation (RAEB-T) in the Japanese MDS99 study. Br
J Haematol 2012 ; 158 : 657-61.

3) Sasaki H, Manabe A, Kojima S, et al. Myelodysplastic syndrome in childhood : a retrospective
study of 189 patients in Japan. Leukemia 2001 ; 15 : 1713-20.

4) Strahm B, Nollke P, Zecca M, et al. Hematopoietic stem cell transplantation for advanced myelo-

dysplastic syndrome in children : results of the EWOG-MDS 98 study. Leukemia 2011 ; 25 : 455~
62.
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JMML OIREER BRI H

aEEL U CRBSEmMaEHE (stem cell transplantation : SCT) Z{T75Z &EDERE
TN,
EHEERSI L—R (EEE - TESVAUNRN) : 2B

S

PER JMML Tl I L TR SCT A%#is & % 2 b hTwiz, AT
PTPNII OEMNEZE B & NF1 O LA S5 0 & 2 ) T35 Wik R A 12 7] A
SCT %479 S AR I N DA, ZOMO BT AN B W CTHR ISR E AL
MNEI DD o TRV JMMLISHT 2 AML IG#OAREITREH S Tw vy,
FIMEREASE ML T3 > b a— W sWEE 25 B LTid A v a7 b 7)) L 5
WizTF SN TIPS IJMML B 2 OERIAHTH %, Bl
LI AIZOWT, EHRa#ESs (total body irradiation : TBI) OAH X 5 A
TWEARLYY, 3=y XTRTAVTZ 7Y, YZ70FxAT773IF, AVT7750D3
P KBTI TANVT 7Y, IVFIEY, ANT 750 3H Y 12X 5 HLE
"EINTWD,

PubMed T20144E3 H 3L HE TOUMICH L TUTOEB Y MR 24T\», EEE BN 5 k%R
HL7z
1. MDS AND children 1,290 #
2. JMML 296 {1
3. Down syndrome AND MDS 140
MAT, EELEDLNS 2015 FOLRZENY FY—FTHEL, XHL3) & LTHRH L,

ik

1) Manabe A, Okamura J, Yumura-Yagi K, et al. Allogeneic hematopoietic stem cell transplantation
for 27 children with juvenile myelomonocytic leukemia diagnosed based on the criteria of the In-
ternational JMML Working Group. Leukemia 2002 ; 16 : 645-9.

2) Locatelli F, Nollke P, Zecca M, et al. Hematopoietic stem cell transplantation (SCT) in children
with juvenile myelomonocytic leukemia (JMML) : results of the EWOG-MDS/EBMT trial. Blood
2005 ; 105 : 410-9.

3) Yabe M, Ohtsuka Y, Watanabe K, et al. Transplantation for juvenile myelomonocytic leukemia :
a retrospective study of 30 children treated with a regimen of busulfan, fludarabine, and melpha-
lan. Int ] Hematol 2015 ; 101 : 184-90.
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cQ4
Down fEIREED/NRBICH SN D MDS DIEAENBEIE

fah

PIRSYAOUVEYISEYZERDEL, FEDown fEREFRD AML K D55 U Tciak
T3 LZE<HET D,
BRI L—F (HREE - TEFVZAUNX)) @ 1B

Down JEMEREO/NEIZA 5B MDS OIEHEIZOWTIE, AML : CQ7 [Down JEMEHE
@ AML OFEHERRIGE D] % B,
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CQ5

Down fEREEICH SN D TAM OEEKfaH

EEMIRPEY ISEVEENBEERIND,
BRI —F (ERE - TESVAUANI) 1 2C

KA Tirb Nz —BME B BAE  (transient abnormal myelopoiesis : TAM)
146 BlORI MBI E TR, PRV Y S VREM TR ZEE h=28) &, i
WaZ T heho2BE (=118) LKL THBICHEHMEE [ICU AEZE (46% vs.
20%, p=0001), HFEEEOEE (21% vs. 4%, p=0.001), FFRRHEEDOAPE (10%
vs 3%, p=0.001)] 2SE-72ICd b BT, EFRIEEED R, -7 GESESF
#O78% +8% vs. 85% +3%, p=044), LA L, FHEARKNT (HMEKEEME, FiE
W, OMEK, I, HAREMRRL) oIt AT 2EE (n=44) 2BV TREMK
RIBECHREZ T2 &, HRISEFRIE TR [24% 9% (n=26) vs.72% =11% (n
=18), p=0001], FEIEFNH T HPmT & T VBEORMEDIREINIZ Y,

BRI

ik

PubMed T2014 3 H 31 HEF TOLHICB L CTUTFDE B FEEITV, HELLDLN DL T E R
L7 (CQ1~3, 53kil),
1. MDS AND children 1,290
2. JMML 296
3. Down syndrome AND MDS 140

1) Klusmann JH, Creutzig U, Zimmermann M, et al. Treatment and prognostic impact of transient
leukemia in neonates with Down syndrome. Blood 2008 ; 111 : 2991-8.
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